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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a narrow 
width lithium sheet by a rolling method which eliminates 
a precise load control at the right and the left sides of a 
roll. 

SOLUTION: This manufacturing method comprises the 
steps of providing protrusions on surfaces of back-up 
rolls 3, 4 when a lithium sheet 6 is rolled by using work 
rolls 1, 2 and the back-up rolls 3, 4; and rolling the sheet 
6, while transferring surface shapes of the back-up rolls 
3, 4 onto surfaces by means of a roll with transcription of 
the work rolls 1 , 2, to thereby form a streak on a surface 
of the sheet 6. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lithium sheet used for the negative electrode of a 

lithium cell in detail about a lithium cell. 

[0002] 

[Description of the Prior Art] It was rolling out using two work rolls made of resin inserted into the two 
metal back up roll as the manufacture approach of the conventional lithium sheet by applying a load 
from the upper part of right and left of said metal back up roll. By this approach, it was rolling out by 
processing the front face of said work roll made of resin, and the metal back up roll as flat and smooth as 
possible. For example, at JP,7-299504,A, the surface irregularity of a roll is 10 micrometers. It has 
become the following. However, in case a lithium sheet with narrow width of face was rolled out by this 
approach, it was difficult to roll out continuously according to meandering of a lithium sheet and 
deviation. As an approach of generally preventing meandering in the case of continuous rolling, and 
deviation, meandering of one sheet and the direction of deviation are detected, a slot is attached to the 
approach 3 work-roll front face which makes large width of face of approach 2 sheet which controls the 
load of roll right and left to a precision, and enlarges resistance of the cross direction of a sheet in a 
rolling direction and the parallel direction, and the approach of enlarging resistance of the cross direction 
of a sheet etc. is learned. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles by the approach of 
of 1-3 which were stated by the Prior art. 

[0004] By the approach of 1), equipment will become large-scale and expensive. Moreover, since it will 
become smooth [ the lithium sheet front face naturally rolled out by it ] if the front face of a work roll 
and the back up roll is smooth, when using it as negative-electrode material of a cell, and surface area 
becomes small, as a whole, surface electrical resistance becomes large and becomes disadvantageous for 
high current discharge. 

[0005] By the approach of 2), when a need dimension is narrow, blanking or a slit must be carried out 
and an ingredient becomes useless. Moreover, in the case of blanking, in order to attach R to the 
property top corner section of blanking metal mold, it becomes disadvantageous in cell capacity. 
[0006] By the approach of 3), even if it attaches a slot to a work roll front face, it is deleted with the 
back up roll and a sheet, and a work roll front face changes gradually and becomes smooth. 
[0007] The place which this invention is made in view of such a trouble, and is made into the object is 
using the lithium sheet with big surface area suitable for high current discharge there being no futility in 
a lithium cell. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the rolling approach in 
this invention is manufacturing a narrow lithium sheet, without carrying out precise load control of roll 
right and left. 
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[0009] That is, the lithium sheet 6 is rolled out, supplying lubricant 5 using the work rolls 1 and 2 made 
of resin, and the metal back up roll 3 and 4, as shown in drawing 1 . Since the slot for preventing 
meandering of the lithium sheet 6 and deviation to work rolls 1 and 2 is stabilized and attached to 
homogeneity in that case, the pitch P as shown in the front face of the back up roll 3 and 4 shown in 
drawing 2 at drawing 3 0.02- 1.0mm Height H 0.0 1-0. 1mm The crest of a constant pitch is prepared, and 
it rolls out, imprinting the shape of surface type of the back up roll 3 and 4 on the front face of work 
rolls 1 and 2. The slot of the always stabilized configuration is maintained at the front face of work rolls 
1 and 2 by this, and it is stabilized, without causing meandering and deviation, even if it is a narrow 
lithium sheet, and continuous rolling can be performed. If a pitch and the height of the crest of this 
constant pitch are larger than this value, when the touch area of work rolls 1 and 2 and the lithium sheet 
6 becomes large, frictional resistance cannot become large, rolling reduction of the lithium sheet 6 
cannot fall, and it cannot roll out a lithium foil thinner than a height of thread. If a pitch and height are 
smaller than this value, uniform processing of the whole roll will become difficult by wear at the head of 
a cutting tool in the case of engine-lathe processing. In order that the crest of a constant pitch may be 
indirectly imprinted by the lithium sheet front face through work rolls 1 and 2 from the back up roll 3 
and 4 by this approach and a muscle may go into parallel in the travelling direction of rolling, the 
surface area of a lithium sheet front face becomes large, and becomes advantageous to high current 
discharge. Moreover, since it can roll out with a need dimension, a thin cell can be provided with the 
lithium sheet which does not have R in the corner section like drawing 4 if it cuts in a constant 
dimension. 
[0010] 

[Example] Hereafter, one example of this invention is explained based on a drawing. Using the back up 
roll 3 and 4 with a diameter of 40mm made from stainless steel with which surface treatment which is 
0.03mm was performed, the pitch P as are shown in drawing 1 and indicated to be the work rolls 1 and 2 
with a diameter of 33mm made from polypropylene to drawing 2 and 3 applies the 30-70kg load 7 
uniformly [ right and left of the back up roll 3 and 4 ] from above, and 0. 1mm and height H are 
thickness 200 at width of face of 17mm. mum The lithium sheet 6 was rolled out. At this time, toluene 
was dropped on the lithium sheet 6 at a rate of lg in 1 minute as lubricant 5. Moreover, actuation 
connects only the lower work roll 2 with a motor, and is 20rpm. Although it operated at the rotational 
frequency, it is good also as simultaneous actuation by connecting an up-and-down work roll by the 
gear. Moreover, it is 200 at this time, mum The tensio n of extent which each lithium sheet does not 
reach at the yield point was applied to the take ^upreelJMvhich rolls round the lithium sheet around 
which Ihe lithium ulieei is wound, and which applied brakes to the reel 8 by beginning to wind, and was 
rolled out using the torque motor. By this approach, it is 40 micrometers. Lithium sheet 10**3 of 
thickness mum It was able to obtain continuously in precision. The thickness of the lithium sheet 10 is 
25 micrometers by changing the amount of the path of a work roll, crest height and a load, and lubricant. 
It is freely changeable if it is above. Moreover, it is 50 micrometers about the thickness of the lithium 
sheet 10. As long as it carries out above, the work rolls 1 and 2 made from the amou nt polyethylene of 
giant molecules may be used. Moreover, if the back up roll 3 and 4 is made the product made from 
duralumin or brass, it is more processible into homogeneity by cutting ability becoming good. The 
rolling direction and parallel which were imprinted from work rolls 1 and 2 on the both-sides front face 
by the lithium sheet obtained by the above-mentioned approach Since the muscle of 0. 1mm pitch gets 
down from close and is continuously rolled out with the need dimension, if it cuts with a constant 
dimension, a lithium cell can be provided with the lithium sheet which does not have R in the corner 
section like drawing 4 without futility. 

[001 1] Moreover, the film-like lithium cell using the above-mentioned lithium sheet as a negative 
electrode was produced, and the discharge property was compared with the film-like lithium cell using 
the lithium sheet with the conventional smooth front face as a negative electrode. The electrical- 
potential-difference value which descended to the current value to which the pulse discharge for 0.15 
seconds was performed for both cells to the bottom of a -20-degree C ambient atmosphere, and that time 
passed, and resistance were calculated, and it was shown in drawing 5 . According to this, the film-like 
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lithium cell using the lithium sheet by this invention as a negative electrode is understood that resistance 
is small 30 to 40% also by the same discharge current compared with the film-like lithium cell using the 
lithium sheet with the conventional smooth front face as a negative electrode. 
[0012] 

[Effect of the Invention] Since this invention is constituted as above-mentioned, the effectiveness 
indicated below is done so. 

[0013] (1) According to claim 1 5 surface electrical resistance can provide a lithium cell with the lithium 
sheet which fitted high current discharge small. 

[0014] (2) According to claims 2 and 3, the always stabilized slot can be maintained at a work roll, and 
it can imprint by using the slot as a muscle succeeding a lithium sheet. 

[0015] (3) According to claims 2 and 3, even if it is a narrow lithium sheet, it can roll out continuously, 
without causing meandering and deviation. 

[0016] (4) According to claim 4, a more highly efficient lithium cell can be offered. 



[Translation done.] 
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